INTRODUCTION
The Relativistic Heavy Ion Collider (RHIC) Project under construction at BNL will enable collisions between beams of nuclei as heavy as 197 Au, accelerated in two quasi-circular rings to a maximum energy of 100 GeV/uYJ The bending and focusing of the beams is done by dipole and quadrupole magnets constructed primarily from 30-strand Rutherford-type cable. This is a progress report on the manufacture of superconductor which is a key technical component for the accelerator.
A conservative specification was placed on the superconducting properties. Requested minimum J e is 2600 A/mm 2 at 5T, 4.2 K and the copper-to-non-copper ratio (CIS) is designed to be 2.25. In order to provide a degree of control of the low field magnetization of the superconducting material, the quantity le(3T)/I,(5T) or "3/5 ratio" is specified for the wire. Table I summarizes some parameter requirements. Specifications on other mechanical properties are given in reference [2] .
The production contract for RHIC superconducting cable was awarded to Oxford Superconducting Technology (OST) in September 1991 with conductor fabrication beginning in January 1992. Approximately 112,000 pounds (51 tonnes) of superconductor will be required to produce 1.86 M feet (566 km) of 30-strand cable. Approximately eighteen (18) months have been scheduled for conductor manufacturing with an overlapping period for cabling resulting in a total contract duration of two (2) years.
PROGRAM OBJECTIVES
Superconductor produced by OST for the RHIC contract was planned and is being manufactured with four primary objectives: overall process uniformity, proactive quality assurance, schedule adherence and thorough cost control. The most critical raw material component which must be controlled to minimize variation in the final product is Nb-Ti alloy. Negotiations with Teledyne Wah Chang Albany (TWCA) resulted in a concentrated "RHIC-only" campaign for Nb-Ti alloy where strict material and process conformance to a mutually agreed specification was maintained. Approximately 18 tonnes of alloy were melted and fabricated for the program. Statistical Process Control (SPC) monitoring was rigorously applied as well as use of dedicated crucibles, furnaces and fabrication equipment. This procurement of alloy was a landmark in communication and exchange of information between TWCA and OST, and resulted in Nb-Ti alloy with exceptionally uniform properties for use in the RHIC contract.
The next critical element for overall conductor uniformity was for OST to control the fabrication process. This was accomplished by specifically defining the critical process variables in advance of manufacture, and by expanding the process definition to include applicable machinery, manufacturing standards, operator instructions, lot sizes and testing procedures.
With the exception of some testing prOcedures, no process method was mandated by BNL. OST discloses to BNL on a continual basis all details regarding fabrication and testing. This open style of communication helps to identify potential sources of process nonuniformity and to correct them without adverse impact to the program.
Process and procedure uniformity are also maintained at the cabling facility at New England Electric Wire (NEEW) in Lisbon, NH. Detailed manufacturing and quality plans were established and agreed upon between OST and NEEW prior to commencing cabling and are monitored and disclosed on a regular basis to BNL. An OST representative is in "permanent" residence at :1Ii'EEW to liaise among the three parties and maintain OST's substantial inventory on-site at NEEW.
OST's approach to Q.A. is intrinsically linked to ensuring process uniformity as well as providing a cornerstone for a productionized superconducting wire manufacturing facility. Detailed definition of Q.A. procedures, audits, testing methods and report formats were established prior to commencing manufacture. Both in-process and final superconductor test results are openly reviewed on a periodic basis with BNL to ensure that specified processes achieve anticipated results.
OST is achieving the RHIC program schedules that were originally defined; these schedules are being reported to BNL on a regular basis. Schedule conformance is important in terms of maintaining a continuous flow of conductor to the cabling facility, efficient lot sizes and achieving contractual commitments.
OST accepted the RHIC contract on a fixed price basis; therefore, control and monitoring of cost are rigorously reviewed. The demonstrated success in terms of uniformity, overall quality, schedule and yield has resulted in a program that has met all measured cost criteria.
